Localization and induction of the A2 virulence factor in Leishmania: evidence that A2 is a stress response protein.
Leishmaniasis is a vector-borne infectious disease with a wide range of pathologies depending on the species of Leishmania. Leishmania parasites are transmitted by the sand fly vector as promastigotes; within the mammalian host, Leishmania parasites differentiate into amastigotes and replicate in macrophages. The A2 protein from Leishmania donovani is expressed predominantly in amastigotes and therefore likely plays a role in survival in the mammalian host. In the present study, we have determined that the A2 protein colocalized with the Leishmania endoplasmic reticulum binding protein, BiP, was induced by stress and complexed with BiP following heat shock. The A2 gene in Leishmania major is a non-expressed pseudogene, and we present evidence that ectopic expression of a transfected A2 gene in L. major enhanced its viability following heat shock. A2 may therefore play a role in protecting L. donovani from stress associated with infection in visceral organs, including the fever typically associated with visceral leishmaniasis. Interestingly, when comparing A2 protein localization, we also observed that the Leishmania secreted acid phosphatase SAcP protein was transported out of the parasite-containing phagolysosome and was located throughout the macrophage cytoplasm in vesicles, providing the first example of a secreted Leishmania-derived protein exiting the parasite-containing phagolysosome.